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SEVERAL STUDIES in other countries
have shown that some groups of hospi-
tal patients, such as African-Americans
and women, are less likely than white
male patients to receive a variety of
diagnostic and therapeutic proce-
dures.1-12 Disparities have been found
for procedures for treating heart dis-
ease,1-5 for organ transplantation,6-7 and
for orthopaedic8-11 and gastrointestinal
procedures.8,12
Little research in this area has been
done in Australia, and the extent to
which such disparities exist for Indige-
nous patients compared with non-Indig-
enous patients is unknown, in part
because of incomplete identification of
Indigenous patients in hospitals in most
jurisdictions.13 However, a recently pub-
lished national report on hospital separa-
tions for the financial year 1997–98 (for
which I was a co-author) noted that
patients identified as Indigenous were
less likely than other admitted patients to
have a principal procedure recorded
(45% v 75%, after excluding admissions
for routine dialysis treatment).14 This
finding was not the focus of the report,
and we did not consider more than one
patient characteristic at a time or look at
more specific illnesses and conditions.
Moreover, no information was available
about hospital type and size.
Here, I report a more detailed analy-
sis of hospital separations for 1997–98,
which examines and adjusts for a larger
number of factors. The aim was to
assess the extent to which observed
disparities in the probability of having a
recorded hospital procedure could be
explained by differences in patient, epi-
sode and hospital characteristics.
METHODS
1.METHODS
Description of the dataset
Data were obtained from the National
Hosp i t a l  Morb id i t y  Database
(NHMD), which is managed by the
Australian Institute of Health and Wel-
fare (AIHW) and includes information
on characteristics, diagnoses and care of
admitted patients in almost all public
and private hospitals in Australia.
NHMD records are based on separa-
tions (episodes of care) rather than indi-
vidual patients; a given patient may
have multiple separations within the
same year.15
Data for this analysis relate to hospital
separations between 1 July 1997 and 30
June 1998. All data on diagnoses and
procedures for that year were coded
using the coding scheme of the ninth
revision of the International classification
of diseases, clinical modification (ICD-9-
CM).16 Data for 1998–99 were not
used, as two different versions, ICD-9
and ICD-10, were in use in Australia in
that year.17 ICD-9-CM coding was
used rather than Australian national
diagnosis-related groups (AN-DRGs),
because AN-DRGs are determined in
part by whether a procedure has been
performed.18
Permission to access, analyse and
publish data was sought and received
from all States and the Northern Terri-
tory. The Australian Capital Territory
(ACT) denied permission, but this
jurisdiction accounted for only 0.4% of
separations of patients identified as
Indigenous (and 1.3% of all separa-
tions) in 1997–98.15
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Objectives: To determine whether hospital patients identified as Indigenous are 
less likely than other inpatients to have a principal procedure recorded, and the 
extent to which any disparity in procedure use can be explained by differences in 
patient, episode and hospital characteristics.
Design:  Retrospective analysis of routinely collected administrative data from the 
National Hospital Morbidity Database (NHMD).
Setting:  Australian public and private hospitals.
Patients:  All patients included in the NHMD whose episode type was recorded as 
acute and whose separation occurred between 1 July 1997 and 30 June 1998. 
Patients admitted for routine dialysis treatment were excluded.
Main outcome measure:  Whether a principal procedure was recorded.
Results:  In public hospitals, patients identified as Indigenous were significantly 
less likely than other patients to have a principal procedure recorded, even after 
adjusting for patient, episode and hospital characteristics (adjusted odds ratio [OR], 
0.67; 95% CI, 0.66–0.68). This disparity was apparent for most diseases and 
conditions. In private hospitals, no significant difference was observed (adjusted 
OR, 0.94; 95% CI, 0.83–1.06). 
Conclusions:  The disparity in procedure use after adjustment for relevant factors 
indicates that in Australian public hospitals there may be systematic differences in 
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Only separations of patients whose
episode type was recorded as acute (as
opposed to rehabilitative, palliative or
other care) were included. Separations
for dialysis visits (ICD-9-CM code
V56) were excluded, as this code is
based on a procedure rather than a
diagnosis. Most are same-day admis-
sions of a few hours’ duration, and most
dialysis-visit separations are accounted
for by many repeat visits by a relatively
small number of patients.
Public and private hospitals were con-
sidered separately because of large differ-
ences in apparent use of private hospitals
by Indigenous and non-Indigenous peo-
ple, as well as differences in the levels of
recorded procedures for all patients.
Analysis of private hospitals was limited
to New South Wales, Queensland,
South Australia and Western Australia,
as only these jurisdictions had recorded
any acute, non-dialysis separations of
patients identified as Indigenous. No
information on Indigenous status of
patients was available for 1997–98 for
private hospitals in Victoria, and no data
were available for the single private hos-
pital in the Northern Territory.
Variables of interest
The outcome of interest was any
recorded principal procedure. Accord-
ing to the National health data diction-
ary, the principal procedure is the most
significant procedure performed for
treatment of the principal diagnosis
(Box 1).19 If no procedure is performed
for treatment of the principal diagnosis,
then a principal procedure should be
selected according to a hierarchy based
on type of procedure (therapeutic or
diagnostic/exploratory) and whether the
procedure is related to the principal
diagnosis.19 Thus, if any procedures are
recorded for a given episode of care, a
principal procedure should be included
in the NHMD, although it may or may
not be related to the principal diagnosis. 
Explanatory variables of interest
related to characteristics of the patient,
the episode of care, and the hospital.
Patient characteristics included age
group, sex, area of residence20 and Indig-
enous status as recorded by the hospital
(Box 2). Studies in individual hospitals
have shown that the proportion of Indige-
nous patients correctly identified varies
widely, from below 50% to almost
2: Proportion of separations with a principal procedure recorded — 
Australian public and private hospitals, 1997–98
Public hospital patients Private hospital patients*
Identified as 
Indigenous  
(n = 107 793)
Other 
(n = 3 121 305)
Identified as 
Indigenous  
(n = 3199)
Other 
(n = 1 172 555)
Overall 44.7% 68.9% 89.1% 88.6%
Sex
Male 43.0% 68.5% 88.3% 89.3%
Female 45.9% 69.2% 89.6% 88.0%
Age group (years)
Under 1 27.7% 43.3% 48.9% 47.2%
1–14 39.5% 58.8% 83.1% 82.6%
15–34 47.9% 65.6% 90.4% 89.4%
35–54 48.4% 74.1% 92.8% 91.2%
55–64 48.4% 77.1% 93.8% 92.5%
65 and over 44.8% 71.1% 84.5% 86.4%
Place of residence†
Urban 60.0% 71.8% 93.2% 89.3%
Rural 41.6% 64.2% 83.1% 86.9%
Remote 39.9% 54.4% 95.6% 92.6%
Unknown 58.4% 70.0% 83.5% 83.0%
Same-day admission
Yes 53.8% 78.2% 97.7% 95.9%
 No 42.3% 63.2% 74.2% 80.6%
Patient accommodation‡ 
Private 74.6% 78.0% — —
Public 44.4% 67.8% — —
Other/unknown 47.5% 71.4% — —
Hospital category‡
Principal referral 66.7% 75.8% — —
Major 53.3% 67.1% — —
Medium 42.1% 64.3% — —
Small 25.8% 35.6% — —
Sub- and non-acute 12.2% 21.3% — —
Psychiatric 39.0% 34.6% — —
Other/unknown 32.6% 67.6% — —
* New South Wales, Queensland, South Australia and Western Australia only. † Based on Rural, Remote and 
Metropolitan Area classification. ‡ Public hospitals only. Hospital  categories are based on 1998–99 data 
supplied by the Australian Insitute of Health and Welfare.
1: Principal diagnosis and principal procedure — an example
A 27-year-old man is admitted as a public patient to a major referral hospital with 
abdominal pain, nausea and vomiting. After examination, an abdominal x-ray is 
performed, and he is provisionally diagnosed as having acute appendicitis. He has an 
appendicectomy and the diagnosis is confirmed. Three days after surgery, while still in 
hospital, he develops a wound abscess, which requires incision and drainage. For this 
patient, the principal diagnosis is acute appendicitis (ICD-9 code 540) and the principal 
procedure is appendicectomy (ICD-9 code 47.0).
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100%.14 The focus of this analysis is on
patients identified as Indigenous rather
than all Indigenous patients. 
Hospital characteristics included type
of hospital and hospital category (public
hospitals only) (Box 2).17
Characteristics of the episode
included principal diagnosis (ICD-9-
CM codes), whether or not it was a
same-day admission, and, for public
hospital patients, patient accommoda-
tion status (Box 2).
Statistical analysis
Statistical analysis was performed using
Stata.21 Logistic regression was used to
assess the relationship between explana-
tory variables of interest and the proba-
bility of having a principal procedure
recorded. Odds ratios (OR) and 95%
CI are reported. Public and private hos-
pitals were analysed separately. Public
hospital data were further stratified by
principal diagnosis at the level of ICD-
9-CM chapters (eg, circulatory diseases,
injury) and for 23 more specific groups
of conditions (eg, asthma, epilepsy) for
which there were at least 500 separa-
tions of patients identified as Indige-
nous.
Ethical approval
The study was approved by the Joint
Institutional Ethics Committee of the
Royal Darwin Hospital and the Menzies
School of Health Research. 
RESULTS
1.RESULTS
A total of 4 867 368 acute, non-dialysis
separations were recorded in Australia
(excluding the ACT) in 1997–98. About
66% of these were for public hospitals
and 34% were for private hospitals.
Overall, 75% of separations had a princi-
pal procedure recorded. In about 2% of
separations the patients were identified
as Indigenous, with 97% of these being
recorded for public hospitals.
Public hospitals
In public hospitals, a principal proce-
dure was recorded in 68% of separa-
tions. The proportion was considerably
lower for patients identified as Indige-
nous (45% of separations) than for
other patients (69% of separations). A
difference was apparent regardless of
sex, age, place of residence, type of
admission, patient accommodation sta-
tus, or hospital category (Box 2). For all
patients, procedures were more likely to
be recorded in principal referral and
other major hospitals, for same-day
admissions, for private patients and for
patients from urban areas.
After adjusting for the factors shown
in Box 2, patients identified as Indige-
nous were significantly less likely than
other patients to have a principal proce-
dure recorded, both overall and for
every ICD-9-CM chapter, except infec-
tious/parasitic diseases and injury (Box
3). The difference was especially
marked for diseases of the circulatory,
digestive and genitourinary systems and
for congenital anomalies, with adjusted
odds ratios of about 0.5 for each of
these disease categories. In general,
adjustment for hospital category
resulted in a greater attenuation of the
odds ratios for Indigenous status than
did adjustment for other factors.
There are important heterogeneities
within ICD-9-CM chapters with
respect to the appropriateness of and
need for procedures. Although it is crit-
ical to look at more specific diseases and
conditions, it is difficult to do so
because of the relatively small numbers
of separations of patients identified as
Indigenous for most principal diag-
noses. Box 4 presents the relative odds
of having a recorded principal proce-
dure for conditions with at least 500
separations of patients identified as
Indigenous. For each disease/condition,
patients identified as Indigenous were
less likely than other patients to have a
principal procedure recorded. After
adjusting for other factors, the dispari-
3: Unadjusted and adjusted relative odds of having a principal procedure 
recorded for patients (separations) identified as Indigenous in public 
hospitals, 1997–98
Odds ratio (OR) of having a principal 
procedure recorded for Indigenous 
compared with other patients
Principal diagnosis (ICD-9-CM codes)
Separations 
identified as  
Indigenous
Unadjusted
OR
Adjusted* OR 
(95% CI)
All diagnoses (001–999, V1–V82†)‡ 107 793 0.37 0.67 (0.66–0.68)
Infectious/parasitic (001–139) 4 604 0.49 1.06 (0.97–1.16)
Neoplasms (140–239) 2 044 0.48 0.60 (0.52–0.69)
Endocrine/nutritional (240–279) 3 198 0.41 0.81 (0.73–0.89)
Blood, blood-forming organs (280–289) 721 0.24 0.79 (0.65–0.96)
Mental disorders (290–319) 5 976 0.55 0.86 (0.80–0.92)
Nervous (320–389) 5 194 0.22 0.64 (0.60–0.69)
Circulatory (390–459) 5 839 0.43 0.53 (0.50–0.57)
Respiratory (460–519) 15 411 0.39 0.80 (0.77–0.84)
Digestive (520–579) 8 260 0.31 0.52 (0.49–0.54)
Genitourinary (580–629) 5 812 0.29 0.50 (0.47–0.53)
Pregnancy and childbirth (630–676) 14 117 0.56 0.68 (0.66–0.71)
Skin, subcutaneous tissue (680–709) 4 805 0.46 0.89 (0.83–0.96)
Musculoskeletal (710–739) 2 802 0.34 0.59 (0.54– 0.65)
Congenital anomalies (740–759) 605 0.32 0.50 (0.40–0.63)
Certain perinatal conditions (760–779) 1 871 0.72 0.86 (0.77–0.96)
Ill-defined (780–799) 6 985 0.41 0.67 (0.63–0.71)
Injury and poisoning (800–999) 14 811 0.61 0.96 (0.93–1.00)
Other reasons for contact (V1–V82†) 4 704 0.18 0.58 (0.54–0.63)
* Adjusted for sex, age group, same-day admission, patient accommodation, hospital category, area of 
residence. † Excluding V56, visits for dialysis. ‡ Includes 34 separations without a principal diagnosis 
specified.
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ties were reduced or eliminated (and
changed direction in some cases), but,
for 12 of the diseases/conditions,
patients identified as Indigenous
remained significantly less likely than
other patients to have a principal proce-
dure recorded.
Private hospitals
Most separations (89%) in private hos-
pitals in New South Wales, Queens-
land, South Australia and Western
Australia had a principal procedure
recorded, and the proportion was simi-
lar regardless of recorded Indigenous
status across a range of other variables
(Box 2).
Patients identified as Indigenous were
not significantly less likely than other
patients to have a principal procedure
recorded, either before or after adjust-
ing for sex, age group, same-day admis-
sion, and place of residence (unadjusted
odds ratio [OR], 1.05; 95% CI, 0.94–
1.18; adjusted OR, 0.94; 95% CI,
0.83–1.06). There were too few separa-
tions of patients identified as Indige-
nous to allow for separate analysis by
ICD-9-CM chapter.
DISCUSSION
1.DISCUSSION
My analysis confirms a preliminary
report14 that patients identified as
Indigenous are less likely than other
patients to have a principal procedure
recorded, at least in public hospitals.
This disparity is partly explained by
characteristics of the patient, the epi-
sode and, to a larger extent, the hospi-
tal, but a considerable difference
remains. Within some disease catego-
ries, patients identified as Indigenous
had only half the odds of other patients
in public hospitals of having a proce-
dure recorded, even after adjusting for
other factors.
In private hospitals, the probability of
having a recorded procedure was simi-
lar for all patients. This may reflect the
influence of private health insurance.
Patients in private hospitals were more
likely than those in public hospitals to
have a procedure recorded, regardless
of whether they were identified as
Indigenous. Within public hospitals,
private rather than public patients were
more likely to have a principal proce-
dure recorded (especially those identi-
fied as Indigenous). However, most
patients identified as Indigenous were
public patients in public hospitals, the
group least likely to have a procedure
recorded. This is consistent with the
relatively low rate of private health
insurance coverage of Indigenous peo-
ple in Australia.13
These results from Australian public
hospitals are largely consistent with
previous studies in the United States
showing a significantly reduced proba-
bility of having a range of procedures
among African-American hospital
patients.8,11,12 Another study found that
whites had higher utilisation rates for
more discretionary procedures, while
blacks had higher rates for medical rather
than surgical admissions.9 Finally, a
study found that, among patients
considered eligible, based on discharge
diagnosis, for high-technology proce-
dures with scope for clinical discretion,
blacks were significantly less likely to
receive five of the nine procedures, and
were not significantly more likely to
receive any.6
The disparity between patients identi-
fied as Indigenous and other patients is
real, but the appropriate response
depends on the reason or reasons for the
disparity. Although several relevant fac-
tors (including age, sex, area of resi-
4: Relative odds (adjusted and unadjusted) of having a principal procedure 
recorded for patients (separations) identified as Indigenous in public 
hospitals, by principal diagnosis,* 1997–98
Odds ratio (OR) of having a principal 
procedure recorded for Indigenous 
compared with other patients
Principal diagnosis (ICD-9-CM codes)
Unadjusted 
OR
Adjusted† OR 
(95% CI)
Pelvic inflammatory disease (614–616) 0.19
Alcohol/drug-related psychoses, dependence, 
abuse (291–292, 303–305)
0.41
Fracture of radius and ulna (813) 0.52
Gastritis and duodenitis (535) 0.14
Disorders of the back (720–724) 0.26
Epilepsy (345) 0.29
Bronchitis, emphysema (490–492) 0.23
Schizophrenic disorders (295) 0.50
Completely normal childbirth (650) 0.55
Fractures, dislocations, sprains, strains (800–848) 0.56
Cholelithiasis (574) 0.52
Nephritis, nephrotic syndrome, nephrosis (580–589) 0.51
Open wounds, intracranial, internal, blood vessel 
injuries (850–904)
0.61
Acute myocardial infarction (410) 0.67
Suppurative otitis media (382) 0.31
Infections of skin and subcutaneous tissue (680–686) 0.74
Asthma (493) 0.64
Pneumonia and influenza (480–487) 0.47
Cerebrovascular disease (430–438) 0.54
Acute respiratory infection (460–466) 0.82
Intestinal infectious diseases (001–009) 0.96
Concussion (850) 0.84
Diabetes (250) 0.83
*Includes relatively specific diseases/conditions with more than 500 
separations of patients identified as Indigenous. † Adjusted for sex, age 
group, same-day admission, patient accommodation status, hospital 
category, and area of residence. 
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dence, same-day admission, patient
accommodation status, type of hospital
and, to some extent, principal diagno-
sis) have been accounted for in the
analysis, there remain other important
factors which could not be adequately
measured using routinely collected
data. Most importantly, it was not pos-
sible to control for whether a procedure
was clinically indicated. Even within
individual ICD-9-CM codes, there is
considerable heterogeneity of disease
severity, appropriate care, etc.
The recorded principal procedure
may have been for a condition other
than the principal diagnosis, but, given
the high burden of morbidity among
Indigenous Australians,13 this would
more easily explain a higher rather than
a lower probability of patients identified
as Indigenous having a procedure
recorded. It is also possible that some
procedures were performed but not
recorded.
Decisions about procedures should
generally be made in consultation with
the patient. It was not possible in this
analysis to determine the role played by
patient choice, but informed decision-
making by patients requires adequate
understanding of available options. For
some Indigenous patients, this may be
limited by communication difficulties
due to patient–doctor differences in lan-
guage, culture, priorities, and so on.
One possible indication of failed com-
munication processes and/or lack of
shared understanding is that patients
identified as Indigenous are much more
likely than other patients to leave hospi-
tal against medical advice.14 Inadequate
communication can lead to potentially
useful procedures not being performed,
as well as to procedures being per-
formed on patients who did not fully
consent.
Having a procedure is not always
better than not having one. Concerns
about overservicing and unnecessary
surgery have been raised,22 and the
AIHW monitors variation in rates of
sentinel procedures.17 However, given
the relatively high mortality rate of
Indigenous Australians,13,23 it seems
unlikely that the lower probability of
having a (recorded) procedure has
resulted in overall health benefits for
this group.
In my analysis, it was only possible to
distinguish between patients identified
as Indigenous and other patients. It is
not known to what extent the results
apply to Indigenous patients who were
not correctly identified and therefore
included in the “other” group. It could
be argued that the experiences of such
people are less relevant if discriminatory
treatment is responsible for any of the
disparity. However, not all discrimina-
tion is interpersonal (ie, the result of
individual behaviours).24 Institutional
factors (“the system”) may also result in
unfair treatment, often unintentional,
for members of some groups. For exam-
ple, any underservicing in remote areas
disproportionately affects Indigenous
people simply because they are more
likely than other Australians to live
there.13 The potential for discrimination
exists at multiple points within the
healthcare system, including access to
services, diagnosis, referral, treatment
and outcome. Work is urgently needed
to characterise more fully the nature,
level, sources and consequences of insti-
tutional and interpersonal discrimina-
tion so that we can reduce unfair
treatment, ensure equitable care and
improve outcomes for the most disad-
vantaged Australians.
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